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Background
Baseline number of layers supported in the UE has a large impact on performance, reference architecture and a number of RF parameters. The possibility to implement the antenna for supporting 2 or more layers has been discussed for several meetings. In RAN4#82 bis in Spokane antenna configurations was further discussed [1] and [2]. A way forward on mmW antenna ref architecture was approved in [3]:
	Way Forward
· Companies are encouraged to study
· What could be baseline receiver configuration from options in previous slide, or other options.
· In case of diversity receiver, which diversity method: polarization diversity or pattern diversity or both or an other methods, if applicable, should be baseline receiver



Spatial multiplexing
In [1] the capacity in a sub-urban area between a base station and UEs with different antenna array configurations was simulated. It was shown in that it is possible to achieve spatial multiplexing in at least two layers (2x2 MIMO) with different antenna configurations. 
In [4] clear benefit of having maximum ratio combine diversity when it comes to spatial coverage is demonstrated. 2x2 MIMO as a baseline is a natural consequence in good conditions.
From the proposed reference architecture in TR 38.803 [5] two layers are supported in the base band.
Spectral efficiency will benefit from 2x2 MIMO.
We therefore propose:
Proposal 1: Minimum performance requirements shall be based on a baseline UE DL capability of 2x2 MIMO in the 28GHz mmWave range for the smartphone type UE. 
Proposal 2: Send an LS to RAN1 with cc to RAN2 informing decision in RAN4. 
Coverage efficiency for 2x2 MIMO mode needs to be further studied. Due to implementation issues in handheld devices higher order MIMO is optional.
Conclusion
Spatial multiplexing has been discussed for several meetings. There are several studies showing that 2x2 MIMO is possible in the 28GHz mmW range. The below proposals are therefor made. Spatial coverage for 2x2 needs further studies. Higher order MIMO is optional.
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Proposal 2: Send an LS to RAN1 with cc to RAN2 informing decision in RAN4.
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